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. ACCOUNTANTS

N-tur- of the Work -

Managers must have upxtﬁ-datg fi-
‘-nancial information to make impor-
tant decisions. Accountants prepare

+ and analyze financial reports that
furnish this kind of information.

Three major aecnuntmg fields are
pubhc‘ management, and govern-

* Meent: accounting. Public account-

' - ants have their own businesses or
" work for accounting firms. Manage-

« ~ Jnent accountants, a .
trial or private acéduntants, handle
the financial records of the company
they work for. Government 4ccount-

o  (DOT.r60.188) " .

called jndus-

- ants éxamine the records of govern-
ment agencies and audit private busi- - ¢
nesses and individuals whose

dealings are subject to government
regulations.
-Accountants often concentrate on
"*  one particular phase of accounting.
For example, many public account-
ants-specialize in auditing (reviewing
a client’s financial records and re-
ports to judge their reliability). Oth-
ers specialize in tax matters, such as
preparing income tax forms and ad-
viging their clients of the advantages

*  and disadvantages of certain busiriess

decisions. Siill others become spe-
cialists in management consuliing
and give advice on a variety af matx

,accounting system to serve the ngsds
of clients more effectively or givaghad-
vice.about different types of account-
ing equipment.

Management accountants pmv:ds
the financial information \EXEEMIWEs
need”to make sound business deci-’

sn‘ms %y may choose to wu;k m \g

areas such as taxation, budgetmg, or-
investments. Internal auditing is an
area of spetialization within manage-
ment accounting that is rapidly grow-
ing in importance. Acs;uumams who

work fs internal audit®yg examine
and evaluate their firm'€ financial

systems and managemenl control
procedures to ensure efficient and
economical operation,~ - ¢

i+ Many accountants in the Federal
Government work as Internal-Rev-
enue agents, investigators; and bank
examiners, other government ac-
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"ni:ts have regular accou ntmg

Places of Employment

About 865,000 people worked as
accountants in 1976. Almost 20 per-
cent were Certified Public Account-
ants (CPA’s) and nearly 12 percent
were Certified Internal Auditors
(ClA’'s).

About 60 percent of all account-
ants do management accounting
work; one-fifth of these. work as in-
ternal auditors.-An additional 25 per-
cent are engaged in public account-
ing as.proprietors, partners, or
employees of independent account-
ing firms. Other accountants work
for Federal, State, and local  govern-
ment agencies, and a small ‘number
teach in colleges and u,;ixy:rsmt:a.

3.

-

.



Q

E

Aruitoxt provided by Eic:

RIC

Q'ppaﬂufliﬁ are plentiful for pgrt- !
time work in accounting, paﬂlcularly

in smaller firms.

Accountangs age found in all busi-
ness, industrial, and government or-
ganizations, Mott, however, work in’

large urban gréa
accounting firmé and central offices
of large busifiesses are concentrated.
For examplg, over 20 percent of all
Accountantd are employed in just
four major gities: Chicago; Los An-
geles; New |York; and Washington,
D.C.

Training,/Other Qualifications,
and Advancement

. Training fif accounting is available
at callege; and unl\rersltles accuunt—

firms, most large ;jublié ac:ouming
and busingss firms require applicants
for accountant and internal auditor
positions 1o have at least a bachelor’s

degree 'in/accounting or a closely re-

lated field. Many émployers prefer
those with the master’s degree in ac-
c:oummgF A growing numberof large

employers prefer applicants who are
" familiar. with computer technology
for both accounting and intermal au-

ditor positions. For beginning ac-
c;oun:mg positions, the Federal Gov-
emment requires 4 years of college
training (including 24 semester hours
inaccounting) or an equivalent com-
bination of education and experi-
ence.
colleges and universities require at
least the master’s degree or the Cer-
tified Public Accountancy Certifi-

- cate. -

Previous work éxperience in ac-
counting ¢an help an applicant get a
job. Many colleges offer students an
eppocrtunity to gain experience
through internship programs con-
ducted by public accounting or busi-
ness firms.

Anypne working as a “‘certified

-public accountant’’ must hold a cer-

tificate issued by the State board of
accountancy. All states use the CPA
examination, prepared by the Ameri-
can Institute of Certified Public Ac-
countants, to establish certification.

For teaching positions, most

where many public -

| ea g
| i
Most successful candidages have col-
lege degrees, and three-fourths of the
States require CPA candidates to be
college graduates. Nearly all States
require-applicants to have at least 2
years ol public accounting expen-
ence for a CPA certificate,
Requirements vary, but more than
half the States restrict the title “‘pub-
lic accountant™ to those who are li-
censed or registered. Some States
require only a high school diploma
while others require 2 years of col-
lege or more. .Information on re-
quirements may be obtained directly
from individual State boards of ac-

countancy of from the National Soci--

ety of Public Accountants.

The recognized mark of compe-
tence and experience in the field of
internal auditing is the designation,
Certified Internal Auditor (CIA).
The Institute of Internal Auditors,
Inc., confers this designation upon
candidates who have completed 3
years® experience in internal auditing
and who have passed a four-part ex-
amination. Beginning in 1978, a
bachelor’s degree from an accredited
college or university also will be re-
quired. _ -

Persons pla:mmg a career ¢n ac-
countingshould have an aptitude for
mathematics. Neatness and accura-
cy also are necessary.
seek applicants wha-can handle re-
sponsibility and work with little su-

To getto the top in th pmfeasmn,
accountants usually must continue
their study of accounting even
though they. already have a calleg:
degree or professional certificates.
They may participate i seminars
sponsored by various professiohal as-
sociations or take tourses offered by
their employers. A growing number
of States require both CPA's and li-
censed public accountants to com-
plete a certain number of hours of
continuing education courses before
their licenses can be renewed. An

"increasing nymber of accountants

study computer opéeration and pro-
gramming to adapt accounting pro-
cedures to new data processing
methods. Although .capable ac-
countants should advance Tapidly,
those having inadequate academic

Employers*

%% V % ?'; )
preparation may be assigned routine
jobs and find promotion difficult,
Junior publi¢ accountants usually
start by ‘assisting with auditing work
for several clients. They may, ad-
vance 1o intermediate pogitions with
more responsibility in 1 or 2 years
and to senior positions within angth-
er few years, In larger firms, those

- who deal successfully with top indus-

try executives often become supervi-

50TS, managers, or parthers, ortrans-

fer to executive positions in private
firms. Some opén their own public
accounting offices.

Beginning management account-

ants often start as ledger account-

ants, junior intefnal auditors, or as
trainees for technical accounting po-
sitions. They may advance to jobs
such as chief plant accountant, chief
cost accountant, budget director, or
manager of internal auditing. Some
become controllers, tl‘%urefs. fi-

nancial vice-presidents, or éarpmﬁe
tion presidents. - In.the Federal Gov!
crnment, beginners art hired "as
trainees and usually are pramﬂted in”
a year or 50. Incollege and universi-
ty teaching, those having minimum
training and experience may receive
the rank of instructor without tenure;
advancement and permanent facylty
status depend upon further educa-
tion.and teaching experience.

Emﬁlnymint Dlﬂlaﬁk

Emplnymcm i3 expected ﬂ;z in-
crease about as fast/as the aver.ﬁg@
for all occupations through the \mid-
1980's as businesses and governmient
agencies continue to expand in Yize
and tomplexity. In addition to jobs
resulting. from growth, many thou-

'sands of openings will rgault_ each

/

/

/
/.

year when workers die, retire, or

leave the occupation.

. Demand for skilled accountants
will rise a8 managers rely more on
accounting informaiion to. make
business decisions. For example, offi-
cers of large corporations base their
decisions’ concerning proposals such
as plant expansion, mergers, of for-
eign investments oh information
about the financial condition of the
firm, tax implications of.the pro-
posed action; and other consider-
ations. On asmaller scale, owners of



ore
. public accountants in planning t
‘operations. Government legislation

* to monitor business activity also is

E

e
)

bunlneues are e:peeted to rely
and more on the expertige
1eir

expected to add to the demand for
accountants. An example is'the Pen-
sion Reform Act of 1974, \'(hlch es
tablishes minimum standards for pri-
vate pension plans. This and other
legnglauﬁﬁ sh:‘:uld crsatg rnany new

mamtsm new systems snd pgbln; ac-
cournitants to audit them. .
Because of the grnwmg complexity

* of business, c%llege graduates will be
in greater demand than applicants

who lack this training. Many employ-
ers prefer graduates who have
worked part time in a business or
accounting firm while in school.
Those who have been trained in a
specific phase of accounting should
find ample opportunities.

Asg data processing systems contin-
ue to replace manual preparation of
accounting records and statements,

the need for some accountants to

perform routine tasks, particularly in
large firms, may be reduced. How-
ever, many opportunities will arise
for accountants without a college de-
gree, mainly in small businesses and
public accounting firms.

Earnings and Working
Conditions

Starting salaries of beginning ac- "

countants in private industry were
$11,500 a year in 976, according to
a survey in urban areas. Eafnings of
experienced accountants ranged be-
tween $15,400 and $23,400, depend-
ing on their level of responsibility
and the CG!’I‘IPIEXII)’ of the accounting
system. In general, experienced ac-
countants earn about twice ag much
as nonsupervisory workers in private
-industry, except farming. Chief ac-
countants who direct the accounting
program of'a company or onk of its
establishments earned between
520,500 agpd $33,900, depending
upon the scope of their authority and
size of profefsional staff. ]
Accordirig to the same survey, be-
ginniﬁg auditors averaged 311,800 a
year in 1976, while experienced au-
ditors’ earnings ranged between
$16.100 and $20,000.

4
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In the Federal Civil Sefvice, the

_entrance salary for jupior account-

ants and auditors was abiout $9,300
in1977. (:‘andldateg who had a supe-.

" rior academic reford, received a

starting salary of about $11,500. Ap-
plicants with a master’s degree. or 2

" years’ professional experience began

atabout $14,100, Accountants in the
Federal Government averaged abnut
$21,800 a year in 1977. o
Accougtants who specialize’ in in-
come tax preparation work long

. hours under heavy pressure during

the tax seasdn; ‘those employed by
national accounting firms may travel
€xtensively to conduct audxts and

perform other services for their cli-

ents. The majority, however, work in
one office between 35 and 40 hours a
week, under the same general condi
tions as fellow office workers.

. Solurcas of Additional’
Information - .
Information about CPA’ and
about aptitude tests in high schools,
colleges, and public accounting firms
may be obtained from: K
1erican Institute of Certified Public An:
" countants, 1211 Avenhe of the Americas,.
Mew York, N.Y. 10036,

Further information on specialized

fields of accounting is available from:

MNational Association of Aceouhtants, 919
Third Ave., New York, N.Y. 10022

National Sociely of Public Accountants, 1717
Fennsylvania Ave. NW. Washingion.
D.C 20006,

Institute of Intemal Auditors, 249 Maitland
Ave, Altamonte Springs, Fla. 3270).

ACTUARIES :
(D.O.T.'020.188%)
Mature of the Wark

Why do young persons pay more
for automobile insurance than oider
persons? How much should an insur-
ance policy cost? ApSwers to these)
and similar questions are provided by
actuaries who design insurince and
pension plaps that can be maintained
on a sound financial basis. They

&

P N

¢ulate probabilities of death, sick-
ness, injury, dlsablilty,, unemploy- .

ment, retirement, and property loss
rom ‘accident, theft, fire, and other
g‘n'tentlal hazards, ‘Actuaries- use this
information to determine the expect-
ed insured loss. For example, they

may calculate how many persons.

who are 21 .years old today can be
expected to live to age 65—the prob-
ability that an insured person might

die during this period is a risk to the:

company. They then calculate a
price for assuming this risk that will

be profitable te the company yet be .

competitive with other insurance
companies. Finally, they must make
sure that the price charged for tl

i;lsnrsm:e will enable the company to

" assemble and analyze statistics to cal.

ay all claime and :expenses as they .

“occur. In the same manner, the actu-

ary calculates premium rates and de-
termines policy ccqtrat:t provisions

for each type of insurdnce offered.

Most actuaries speclahze in either
life and health insurance or property
and liability (casualty) insurance; a

growing number specialize 'in.pen-

sion plans.
To perform their duties :f'f:c:tlvely,

actuaries must keep informed abgut’

general economic and social trends,
and legislative, health, and other de-
velopments that may affect insyrance
practices. Because of their broad
knowledge of insurance, company
actuaries may work on problems aris-
ing”in their company’s investment,
grgggunderwntmg. or pension plan-
ning depaxtments. Actuaries in ex-
ecutive positions help determine gen-
eral company policy. In that‘role,

, they may be called upon to explain
- complex technical matters to compa-.

ny executives, goverfithent officials,

policyholders, and the public. They"

may testify before public agencies on
proposed legislation affecting the in-
surance business, for example, or ex-
plain intended changes in premium
rates or contract prYlSlDl‘lS
Actuaries who work for the Feder-
al Goverfiment usualiy deal with a
particular insurance or pension pro-
gram, such as social security or lifd
insurance for veterans and members

'nf the Armed FGFCEE Actuaries in

insurance :,:nmpamesi SUPET\HSE IhE
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operations of State retirement or
pensit:m syste:ms and wark on pmb=

and welfare plans fer private chmpae
nies, unions, and ga;vernménl agen-
cies. They calculate future benefits
and determine the amount of the an-

nual employer contribution. Actuar-

ies who are enrolled under th

. provisions of the Employee Retire-

men! Income Security Act of 1974
(ERISA) evaluate these pension
pléns and submit reports ::ertif’ying
their financial soundness.

Piaces of Employment

Approximately 9,000 persons
worked as actuaries in 1976, Four of
every 10 actuaries worked in five ma-
jor cities— New York, Hartford, Chi-
cago, Philadelphia, and Boston.

About two-thirds of all actuaries
worked for private insurance compa-
nies. Almost 90 percent of these
worked for life insurance Em’npames
the rest worked for property and-li-
ability (casualty) companies. The
number of actuaries employed by an
insurance company depends on the
volume of jts business and the num-
ber and types of insurance policies it
offers. Large companies may employ
over 100 actuaries on their staffs;
others, ggnerally smaller companies,

. fj

Em plvny'mtnl of actuaries Ii influsnced by the volume of insurance sales..

may rely instead on consulting firms
or rating bureaus (associations that
supply actuarial data to member

_.companies).

Consulting firms and rating bu-
reaus employ about one-fifth of all
actuaries. Other actuaries work for
private Drgamzsudns administering

‘independent pension and welfare

plans or forFederal and State gov-.
ernment a ies. A few teach in
colleges and universities.
Training, Other Qualifications,
and Advancement

A good educational background
for a beginning job in a large life or
casualty company is a bachelor's de-
gree with a major in mathematics or
statistics; a degree in actuarial sci-
ence is even better. Some companies
hire applicants with a major in engi-
ﬁaefiﬂg EEGﬁomiés or businegs ad-

qtrate a thomugh fﬂundauﬂn ‘in
calculus, probability, and statistics
(20-25 hours). Other dedirable
cOurses are msuram:e lEl“! econom-
ics, and accounting. Although only
25 colleges and universities offer-a
degree in actuarial science, several
hundred schools offer a degree in
mathematlcs or StEtIStHIE

A strong background in mathemat-
igs is essential for persons interested
im a career as an actuary. Of equal
importance, however, is the need to

pass ‘while in school one ar more of

‘the‘exdminations offered by profes-
' sional societies. Three societies spon-

sor programs leading to full profes-

smrnsl status in their speeiality The

::amma\tmm for th\: !IfE and health
insurance and pension field, the
Essualtyy\c‘tugﬁg] Society gives 10
examinations for the property and li-

" ability field, and the Am

s’géan Soci-
ety @f Pension Actuaries gives nine
examinations covering the pension

-field. Because the ﬁrst parts of the

examination series of each society
cover similar materials, students
need not commit themselves to a ca-
reer specialty until they have taken

about four examinations. Success in .

passing the first few examinations
helps students evaluate their poten-
) rﬁes. Those who' pass

ons usually have bet-

s for employment

tsr appqrt
"and receive a hlgher starting salary.
Actuaries are encouraged to com-
plete an gntire sgﬁes cnf :x’smiﬁatians

from i to 10 y:’ s to camplete the
series required for full professional
status. Exammatmns are given twice
each year. Extensive home study is
requlred in order to- pgss the ad-
vanced examinations; many actuaries
spend as much as 20-25 hours a week
studying. Actuaries who complete
five examinations in either the life
insurance series or the pension series
or seven examinations in the ::asualty
series are awarded *‘associate” mem-
bership in their respective society.
Those who have passed an entire se-
ries receive full membership and the
title *‘fellow.”

Consulting pension actuaries who
service private pension plans and
certify their solvency must be en-
rolled by the Joint Board for theé En-
rollment of Actuaries. Applicants for
enrollment must meet certain experi-
ence and education rgquirefnems as
stipulated by the Joint Board.

Beginning actuaries often rotate
among different jobs to learn various
actuarial operations and to becomie
familiak with different phases of in-

surance work. At first, their work W

may be rather routine, such as pre-
paring calculations or tabulations for
actfuarial tables or reports. As they

&

. f ,i.j



nham theymynperms
- scvaarial clerks, prepare corre spon-
. dmalndmmdomh

1t to more responsible
t, mspociate, and chief

: »m mtl ‘the sumber of mctuar-

ial examinations pazaed. Mmy actu-’

aries, because of their broad

. 'knowledge of insurance and related

i

a

o

) ,ﬁalrl:, are gla:tgd fnr adm;msmnvs

am,m,,ﬁ Lg. or data | prmenmg cl:part-
ment.i Many m:tunries advance to

. Emplaynnm ﬂﬁﬂé@k o

Employment of ‘actuaries is:ex-

pected to rise faster than the average
for all occupations through the mid-
1980’s. In addition to job openings
resulting from this growth, several
hundred actuaries will be necded
each year 10 replace those who re-
tire, die, or transfer to other ocgupa-
tions. Job opportunities will be best
for new college graduates who have
passed at least two actuarial exami-
nations while still in school and-have

a strong mathematical and statistical
backgroudd. However, because of

. the large number of persons expect-

ed to receive degrees in actuarial sci-
ence, mathematics, and statistics,
and the large number of students tak-

1g actuarial examinations, cﬁmpsth
tn:n for beginning jobs should remain
keen.

Empluymgnt in ils occupatian is
influenced to a gralit extent by the
volume of insurance sales, whu:h will

’ continue to grow over the next dec-

ade. Shifts in the age distribution of
the population through the mid-
1980's will result in many more peo-
ple with established careers and fam-
ily responsibilities. This is the group

" that traditionally has accounted for

‘the bulk of private insurance sales.

. Increased sales, however, are only
one determinant of the demand for
actuariés ln Eddition. changes in ex-
mg & need for more a:maﬂa,l servic-
es. As more and more insurance
companies branch out into more
than one kind of insurance coverage,
a greater number of actuaries will be
needed to estdblish the rates for the

nds largely on job per-

variety of iﬁnm;e offered. Growth

in sales of relatively new forms of

protection, such as égntal pnspmd
/ legal, and kidnap insurance will cre-
ate additional demand for actuaries.
As more Siates pass competitive rat-

ing laws, many companies that previ-.

ously relied on rating bureaus for ac-

tuarial dﬁ'&a can be sxpected to

expand existing actuarial depart-
ments or create new ones. :
Recent court decisions cﬂncernmg
product liability have focused much
attention on this complex area. In the
years ahead, actuaries will be spend-
ing a lojgbf time developing better
Provide product liability,
1 malprsctnc:e. and workers'
t:!‘.il’ﬂpemauun insuramce protection.
Adoption of a “no-fault™ automo-

‘bile. insurance plan requires compa-
nies writing automobile insurance to_
reevaluate their pgriging structures in

light of no-fault requirements. It is
um:ertain wliethsr Fedsral nn-fault

ever, Lh,e gmwmg number of Stats;
enacting no-fault plans or revising
existing ones indicates continfied
strong demand for actuaries to make
the required analyses,

ERISA has imposed strict respon-
sibilities on actuaries for the opera-
tion and funding of pension plans. As
the number of pension plans contin-
ués to grow, thefe will be an increas-
ing need for pension specialists to
develop adequately financed plans
and to prepare the reports that certi-
fy their golvency. '

Earnings and Working
Conditions

In 1976, actuaries had average
salaries more than twice as high as
the average for all nonsupervisory
workers in private industry, except
farming. New college graduates en-
tering the life insurance field without
having passed any actuarial exams
averaged $10,600in 1976, according
to a survey of U.5. companies by the
Life Office Management Association
(LOMA). Applicants who had suc-
cessfully completed the first exam re-

ceived $11,200 and those who had
passed two exams averaged $11,800.

In .the Federal Government, new
graduates with the bachelor’s degree
could start at $9,300 a year in 1977.
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Agvphcants with either 1 yar af .

graduate study or rélevant work ex-
perience were hired at $11,500, and -

kthme with the master’i degfee or 2
. years® experience started at $14,100
a year. Actuaries in the Federal Gov-

emment -\reraged $25,100 a yearin

1977.
Eggm_nmg actuaries can' lm;k for-

,ward to a marked increase in earn-

ings as they gain professional experi-
ence md gdvance -in an actuarial
society's e;‘amin;ﬁm:‘ program. Life

insurmnce companies usually give

merit increases averaging from 3500

10 $850 to their actuaries as thicy pass
each successive examination leading .

" to membership in the Society of Ac-
tuaries. Associates who received that
designation in 1976 averaged . .

$16,500 a year; salaries for sctuaries
who were awarded a full fellowship
during that yearaaveraged $2#800.

"Fellam with adﬂiﬁﬁna.l years of ex-

mp iatunnal executives averaged
about $43,000 in 1976.

- Although data are not available for
salaries paid actuaries in casualty
companies or consulting firms, it is
believed ,that salaries for these spe-
cialisis generally are comparable to
those paid hy life insurance compa-
nies.

Bﬂu ps of Additional
’ Information

Eor facts about actuarial opportu-

nities and qualifications, contact:

American Society of Pension Actuaries, 1700

K 5t, NW., Washington, D.C. 10006.
Casually Actuarial Society, 200 East 42nd St.,
Mew York, N.Y. 10017.
Society of Actuaries, 208 South L;Salle St
Chicago, Ill. 60604, .

MATHEMATICIANS
(D.O.T. 020.088)
Nature of the Work
Mathematicians work with one of

the oldest and most vital of all ¢cienc-
ed. Mathematicians today are en-

gaged in a wide variety of activities,
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ranging from the creationi of new

" theories to the translation of scientif- -

ic and managerial problems into
mathematical terms. :

Mathematical work !}mﬁ two
_broad classes: theorel® (pure)

 mathematics; and applied mathemat-

ics. However, -these clasgses are not
sharply defined and often overlap.

Theoretical mathematicians ad--
. vance mathematical science by de-

veloping new principles and new re-
lationships between existing

" principles of mathematics. Although

they seek to increkase basic: knowl-
edge without necessarily considering
its practical use, this pure and ab-
stract knowledge has been instru-
mental in producing many scientific

and engineering achievements. For

example, in 185%*Bernard Riemann
invented a segmingly impractical
non-Euclidian geometry that was to

become part of Albert Einstein’s the- .

‘ory of relativity. Years later, this the-

ory contributed to the creation of -

atomic power. _

Mathematicians in applied work
techniques, and approaches to solve
prattical problems in business, gov-
ernment, engineering, and the natu-
ral and social sciences. Their work

ranges from analysis of thé mathe-,

matical aspects of launching earth
“satellites to studies of the effects of
‘new drugs on disease. S
Miich work in applied mathemat-
ics, however, is carried on by persons
other than mathematicians. In fact,

" Mathematiclans should have & gond knowledge of computer programfing since most

compiex mathematlcal computation is dons by computsr.
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the. gumber of workers who déﬁénﬂ :
- upoh mathematical expertise is many

ithfs gredier than the number actu-
A designated as mathematicians. |

Places of Employment -

mathematicians in 1976. Roughly
three-fourths of all mathematiciaps
worked in colleges and universities.
Most were teachers; some worked
mainly in research and development
with few or no teaching duties.

Most  other  mathematicians
worked in private industry and gov-
ernment. In the private sector, major

L‘; ) _ ) i
% About 38,000 pgréons worked as

employers were the aerospace, com- -

munications, machinery, and electri-
cal equipment industries. The De-
partment of Defense and the
National Aeronautics pnd Space Ad-
‘ministration employed most of the
mathematigians working in the Fed-
eral Government. |

__Mathematicians work in all States,

_but are concentrated in thoge with
.large industrial areas and ldrge col-
lege and university enrollments.
Nearly half of the total are smployed
in seven States—California, New
York, Massachusetts, Pennsylvania,
lllinois, Maryland, and New Jerzey.
Of the total, one-fourth live in three

" metropolitan areas—New York City;

Washington, D.C.; and Los Angeles-
Long Beach, California. '

Training, Other Qualifications,
and Advancement

An advanced degrée is the basic
jobs, us well as for most research
positions. In most colleges and uni-
versities, the Ph. D. degree is neces-
sary for full faculty status.

Atthough the bachelor’s degree
may be adequate preparation for
some jobs in private industry and
government, employers usually re-
quire an advanced degree. Those
bachelor’s degree holders who find
jobs usually assist senior mathemati-
cians by performing computations
and solving less advanced problems
in applied mathematics. However,
advancement often depgnds on
achieving/an advanced degede. Other

bachelor’s degree holders work as re-"
_ search or teaching assistants in col-

¥ 7
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“The bachelor's dalr:e in mathe-

“\ matics is offered by most colleges

and universities. Mathematics
courses usually required for a dgjre

_ differential equations, probability
-and statistics, mathematical analysis,
and modern algebra. A prospective
college mathematics student should
take as many mathematics courses as
possible while satill -enrolled in hlgh
school.
.- More than 400 ;ull:ge; and uni-
versities have pragr;rﬂs leading to

the master’s degree in mathematics;

‘about 150 also offer the Ph. D. In
graduate school, students build upon
the basic knmwl:dge acquired in ear-
lier studies. They usually concen-
trate on a specific field of mathemat-
ics, such as algebra, mathematical
- analysis, or geometry, by conducting
research and takmg advam:ed
' courses.
For work in applied mathematics,
- training ‘in the field in. which the
m:the,nﬂnc; will be used is very im-
portant. Flelds in which applied
mathematics is used extensively in-
clude physics, engineering, and op-
erations research; of increasing im-
portance are business and industrial
management, economics, statistics,
chemistry and life sciences, and the
‘behavioral sciences. :
" Mathematicians should have i
good knowledge of computer pro-

gramming since most complex’

* mathematical cumputatmn is done
by computer.

-Mathematicians need good reason--.

ing ability, persistence, and the abil-
ity to apply basic princigles to new
types of problems.. Th¢y must be
able to communicate well with others
since they ofie dst listen to a
nonmathematician dcscrlbe a prob-
lem in general terms, and check and
recheck to make sure they under-
stand the mathematical solution that
is needed.

Employment Outiook

Emplaymﬁnt of mathematicians is
expected to increase more slowly
than the average for all occupations
through the mid-1980's.

L]

analytical geometry, calculis,

Although.

un Vm whlh !tudymg \tha number of degrges gmtgd ih..
j ‘ mathematics each year is expected to

decline, the number of people seek-
qng employment is expected to ex-
eed job apemngs As a result, per-
sons seeking emplﬁyment ‘as

mathematicians are likely to face.
"keen cgmpetltmn ﬂrmughaut the pe-

riod.
Theoretical mgt,hemnu:lans, \vhb
have traditionally found jobs in col-

leges and universities, are expected -

tg experience the most difficulty in

; finding employment because colleges

and universities are not expected to
increase their employment of mathe-
maticians much, if any, beycmd pré-
sent 1évels.

Holders of advanced degrees in

-applied mathematics should have the

least difficulty in finding satisfactory
employment. Although some limited
opportunities may be available ‘to
theoretical mathematicians in non-
academic areas, most employers will
seek applied mathematicians who are

" capable of applying their special

mathematical skills to practical prob-

~lems. P}wata industry and govern-
" mental agencies will need applied’

mathematicians for work in opera-
tions research, numerical analysis,
computer systems programming, ap-
plied mathematical physics, market
research~and commercial surveys,

“and as consultants in industrial 1abo-

ratories. Work in applied mathemat-
ics requires both a high degree of
mathematical competence and a
knowledge of the field of application.

Although mathematician jobs may
be difficult to obtain, college gradu-

ates with degrees in mathematics _

should find their background helpful
for careers in other areas. Many jobs
rely heavily on the application of
mathematical theories and methods.
Mathematics majors are likely to find

‘openings in statistics, actuarial work,

computer pmgramrﬂmgi systems
analysis, economics, engineering,
and physical and life sciences. Em-

. ployment opportunities in these

fields will probably be best for those
who combine a major in mathematics
with a mihor in one of these subjects.
; New graduateg may also find open-
ings as high school mathematics
teachers after completing profession-
al education courses and -other re-

9

qmremsntn for a State teachmg cer- -
tificate. (See statement on ;esoﬁdary )
school teachers elsewhere in the

Handbook.) ~ ~

E-rnlngi and, wnrklng
o f:unlﬂtlum .

in 197& mathemme:am} camned
average salaries over twice as high as
the average for nonsupervisory work-

ers in private industry, except farm-
ing. Starting salaries for mathemati-

cians with a bachelor’'s degree
averaged about 311,500 a year.
Those with a.master’s degree could

start at about $14.300 annually. . -

Salaries for new graduates having the

Ph. D., most of whom had some ex-

perience, averaged over $20,000.

In the Federal Government in
1977, ‘mathematicians haying the
bachelor’s degree and no expérience
could start at either
$11,523 a year, depending on their
college records. Those with the mas-
ter’s degree could stgrt at $14,097 or
$17,056; and persons having the Ph.
D. degree could begin at either

$17,056 or $20,442. The average sal-

ary for all mathematicians in the Fed-
eral Government was about $23, 100
in 1977.

Salaries paid to cgllage and univer-
sity mathematics teachers are com-
parable to those for®other faculty
members. (See statement on college
and university teachers elsewhere in
the Handbook.)

Sources of Additional
Informagion

Several brochures are available
that give facts about the field of
mathematjcs, including career op-
portunities, professional training,
and colleges and universities with de-
gree programs. !

Seeking Emplayment_in the Mathe-
matical Sciences is available for 50
cents from:

American Mathematical Sodiety, P.O. Em
6248, Fruwdem;e RI. (32940

Professional C!pparmmtigs in
Mathematics (50 cents) and Guide

Béok to Departments in the Mathe-
vrﬁﬂtn:dl Sciences ($3. DD) are provid-

ed by:

$9,303 or
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Cnnnaeﬂeuthw W.; Washington, D.C.
- 200%6. A

i

reers in ~applied mat.h&matu;i, con-

tact:

Society for Industfial and Applied Muha:n;h
ics, 33 8. 17th Sl Philadelphia, -Pa.
lgmz T

For Federal Gnvernmem career

- Fm’ lpemﬁ: information on -ca-

mission or: : coh

lntgﬁ;eney Board of U S. c:ml Service Exam- . .
iners, 1900 E St. NW,, Wmhmgtng. De

. 20415,

PROGRAMMERS

(D.O.T. 020.188) = *
. 'Nature of the Work

* Computers can pfnc:ess masses of
information rapidly 1 accurately,

but only if they are given step-by-step

instructions to follow. Because the

~ machines cannet think for them-
" selves, computer programmers must

write detailed instructions called pro-
grama that list in a logical order the
steps the machine must follow to
solve a problem.

Programmers usually work from
problem descriptions prepared by
systems anal{ ts who have eéxamined
the problem “and determined the
steps necessary to achiexe the de-
sired results. (Systems analysts are
described elsewhere in the Hand-
book.) In organizations that do not
employ systems analysts, workers
called programmer-a ?;lyst,s may be
responsible for both systems anslysns
and programming. Once this analysis
hag been completed, a specialist
called &n applicitions programmer
writes detailed instructions for pro-
cessing the data, using one of the lan-
guages déveloped especially for com-
puters. '

Programs vary Wwith the type of
pmblem to be solved. For example,
the ma:h:maucal calculsufmst
volved in payroll accauntmg proce-

. 1formation, contact any regional of-
ce of the U.S. “Eml Service Com-

Camputer programmars writs instructions that list the steps the camputer mugt l;!l to ©
solve a problam. o

dures_are different from those re-
quired to determine the flight path of
a space probe. A business applu:a—
tions pmgramm%glevgltjpmg in-
str‘uctigns for bil!ing customers
would first decide #hat company
records the cﬂmpugwuuld need
and-then draw a flow chart or dia-

gram showing the steps the computer .

must follow to obtain old balances,
add new charges, calculate finance
charges, and dedgt payments before
determinipg a customer’s bill. Using
the flow chart, the programmer

10

[

codes the actual instructions the
f mputer will fullnw B

The progray] mer then checks the
operation of the program to be sure
the instructions are cofrect and, will
produce the ‘desired information.
This check is called “debugging.”

The programmer tries a sample of -

the data with the program and re-

ta

views the results to see If any errors- -

are made. If errors occur, the pro-
gram must be changed and re-
checked until it produces the correct

results.

= =

'y



E‘_mﬂ for the computer operator who'
. will run the:program. (The, work of
computer- aperamn is" described i, .

-.”'

Fm‘illyd an mitmcm:ﬂ nhaet i; prex

the statement on Computer Gperat-
ing Personnel.) .

Ithough simple programs can be
written in a few days, programs that
use e-:nmplex mathematical formaiilas
or many c'ata files may require more.
than a year of work. .In such cases,

‘several prograpmers giay work to-

gether under an experienced pro-
grammer’s supervision,
Abplications -programmers usually

- specialize in either business or scien-

tific npsratmﬁs,, A different type of
specialist, the sy!tems programmer,

‘maintdins the general imstructions.

(called mftware) thdt control the op-
eration of the entire computer sys-'
tem. These workers make changes in
these sets of instructions that geter-
mine how the computer’s resources
are to be allotted among the varicus
jobs it has been given. Because of
their knowledge of operating sys-

tems, systems programmers often

help applications programmers de-
termine the source of _prablems with

their r:m,:xgraj;n_&a

Placéds n,l" Employment

In 1976, about 230,000 persons
worked as computer programmers.
Most were employed by manufactur-
ing firms, banks and insurance com-

panies, data processing service or- .

ganizations, and gﬂf"rnmem
agencies,

Programmers usually work in large
firms that need and can afford exten-

sive computer systems. Small firms -

generally require computers only for

- payroll or billing purposes and fre-

E

quently pay data ;pmcgssing service

organizations to do this wark. Sys-
temns programmers usually work in
researt organizations, computer

manufm:turmg firms, and large com-
puter centers.

~ Training, Other Qualifications,
imj Q\vnne-mgnl

.

There are no universal training re-
quiremnents for progammers because
employers’ needs vary. Most pro-
grammers are college graduates; oth-
ers have taken special courses in

10
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fore they can ha

eamputer pmgrammmg to mpphss
ment thenr experience.in fields such

“as accounting or inventory. controL
~ Employers “using computers for '
scientific or engineering applications

prefer college graduates with degrees
in computer science, mathematics,
engineering, or the phyiical sciences.
Graduate degrees are required for
some jobs. Very few scientific or-
gsnl;atlnm are interested in spph-
cants with-no college training. .
Altlmugh some employers whn use

computers for businkss. apphcatmns!

do not require college degrees, they
prefer applicants who have had col-

lege courses in data processing, ac- -
"counting, and business administra-
 tion. Occasionally, workers who are

experienced in computer operation
or -payroll accounting but have no
college training are promoted to pro-
gramming. jobs; however, they need

additional data processing courses to .

become fully qualified prﬂgraﬂ’lmers

Prior work experience is not essential
for a job as a proframimer; in fact,
about half of all entrants to the occu-
pation have no significant work expe-
rience.

Computer programming is taught
at public and private vocational
schools, colleges, and univensities.
Instruction ranges from' introductory
home study courses to advanced
courses at the graduate level. High
schools in many parts of the country
also offer courses in computer pro-
gramming.

* In hiring programmers, employers
look for peaple who can think logi-
cally and are capable of exacting
analytical work.: Tl\ig job calls for pa-
tiehce, persistence, and the ability to
work with extremé accuracy even
under pressure. Ingenuity and imagi-
nation are particularly important

_when programmerg-fiust find new

ways to solve a problem.
"Beginning applications program-
mers usually spend their first weeks
ot thz jab attendiﬂg trg‘ining glssses
warl; on simple mlgnmgnﬁg while
completing further specialized train-
ing programs. Programmers general-
ly must spend at least several months
working under close supervision be-
plle all aspects of

their job. Because of rapidly chang- -
:ing technology, programmers must
taking .

cﬁmtmue their training by
eourses- offered by their employer

and software*vendors: For skilted"

workers, the prospects for further ad-

vincement are good. In large organi- -

zations, they may be promoted to

lead programmers and be given su-.

pervisory :esp:mmbnltlen Some appll-

cationj pfogfammers advarice to sys- _
Ho th
applications programmers and sys-
tems programmers often are’ pmmm-v
ed © the.more demanding m:cupa!

tems progratiiming.

tion of systerns analyst,

Employment Outlook
Employment of programmers is
expected to|grow faster than the av-
erage for ¢ ﬂecupatinns through the
mid-1980’s as computer usage ex-
pands, particularly in firms, pmvndmg
accounting apd business ‘manage-
ment services and organizations in-
vcslved m research Bnﬂ develapmem
frﬂm gmwth g
eral lhaijsalid openings will arise
each year from the need to replace
workers who leave the occupation.
Because maay progtamfers are rela-
tively young, few openings will gesult
from deaths or retirements. AHow-
ever, many vacancies will be created
as experienced workers transfer into
jobs as systems analysts.

The demand for applications pro-
grammers will increase as many pro-
cesses once done by hand are auto-
mated, butemployment will not grow
as rapidly as in the past for several®
reasons. Infpfoved software, such as
utility pmgrshs that can be used by
other than d,a\ progessing personnel
will simplify or eliminate some pro-
gramming tasks. Also, employment
of programmen in data processing
firms is not expected to rise as fast as

in recent years. Technology has re-

duced both the size and &dst of com-
puter hardware, bringing a computer
system within reach of small busi-
nesses. As more gmq_i firms install
their nwnacnmputcr rather than rely
on‘a data processing firm, employ-
‘ment growth in these data processing
firms may slow somewhat. Demand

the aceupatlan, sev- )
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. should remaip »
" decade. Prospects should be bright-

=+

ﬁirﬂughnut thg :cem:my, thmver
strong- over the pext

est for college graduates who have
had computer-related courses, par-
ngula:ly fm those with, a majm in

G,r,miuatss gf ; y&if programs in dsta

find ample opportunities, although
generally llmlted to business appln:a-
tlﬂﬂs . .
Earnings and Working
Conditions

Average weekly earnings of pro-
grammer trainees in private indystry
‘anged from $190 to $200 T 1976,
according to surveys condicted in
urban areas by the Bureau of Labor
Statistics and firms engaged in re-
search on data processing occupa-
tions.. Systems programmers general-
ly earn more than applications
programmers. For example, experi-
encéd systemg programmers aver-
aged about $360 a week compared to
$310 for applications programmers.
Average salaries for lead program-
mers were $385 and $355, respes-
tively. In general, programmers eafn
about twice as much as average sarf-
ings of all nonsupervisory workers in
private industry, except farming, '

In the Federal Givil Service, the
entrance salary for persons with a

college degree was about $180 a -

week in 1977. Salaries for Federal
Government programmers at all lev-
els are generally comparable to those
i private industry. .

. ‘processing technologies also should.

Programmers working in the North

and West earned somewhat mofre
than - those working in the South.
Those working for data processing
services and public utilities “had
higher earnings than programmers

employed in banks, advertising, or -

educational institutions.
Programmers work about 40 hours
a week, but theif hours are not al-

. ways from 9 to 5. Once or twice a

week a programmer may report early
or work late to use the computer
when it is available.
they work on weekends or are tele-
phoned to advise computer operatofs
working a second or third shift.

Occasionally, . _

1‘ 'l';i

‘ Spul‘cil of Additional -
Inﬁ;rm:tlnn

Agiditional mfarmatmn about the"

occupation of pmgramme: iz avail-
able from: - -
Amsm:ln Federation of Informatien Process-

ing Societies, 210 Summit Ave., Hnm
vile, NJ D'léi‘i ’

Association for Ggmputmg chhmﬁy, 1133

Avenue of the Americas, New York, N.Y.
10036. .
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STATISTICIANS -
(DDT‘ 020. lBS)
Nature of the Work  ~

Statistics are numb(-:,rs that help de-

‘scribe the characteristics of the

world and its inhabitants. = Statisti-
cians devise, cafry out, and interpret
the numerical results of surveys and
expriments. Tn doing so, they apply
their knowledge of statistical meth-

ods to a particular-subject area, such.

as economics, human behavior, natu-
ral science, or engineéering. They may

* use statistical techniques to preédict
population growth or economic con-

ditions, develop quality control tests
for manufactured products, or help
business managgrl -and gmsmment

. officiali make decisions and eva.luatg

the results ,ﬁf new programs,
Often statisticians abe able to obs

tain accurate information about =
-group of people or thirigs by survey-

ing a small portion, called a sample,
rather than the whole'group. For ex-

. ample, television rating services ask -
only a few thousand families, rather.

than all viewers, what programs they
walch to determine the sige of the
audience. Statisticians decide whera
to get the data, determine the type

and size of the sample group, and

develop the sufvey questionnaire or
reporting form. They ,alio prepare

instructions for workers who will ta-

bulate the returgs. Statisticians who
design experiments prepare mathe-
matigal models to test a pafticular
theory. Those in amalytical work in-

fitatisticians devise, carry out, and Interpret the numerest reswlts of surveys and
sxperimants.

oy
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*manufacturing, public utilities,

terpret collected data and summarize
their findings in tables, charts, and
written reports. Some statisticians,
called mathematical statisticians, use
mathematical theory to design and
imprave statistical methods.

Because the field of statistics has

" such a wide application, it sometimes

is difficult to distinguish statisticians
from specialists in other fields who
use statistics. For example, a statisti-
cian working with data on econpmic
conditions may have the title of
economist.

' Places of Employment
Approximately 24,000 persons
worked as statisticians in 1976.
About two out of three stati¥ticians
were in private industry, primarily in
fi-
nance, and insurance companles.
Roughly one-eighth worked for the
Federal Government, primartily in
the Departments of Commerce;
Health, Educatjon, and Welfare, Ag
riculture; and Defense. Others
worked in State and local govern
ment and colleges and universities
Although statisticians work in all
parts of the country, in

musi are

metropolitan areas, and aboul vae
foyryh work in thiee arcas Ngw
Y, City; Washington, D.C.; and
Lo

T
0s Angclﬁa Long Beach, Califuinia
Tralning, Other Qualificativna
and Advancement

A bachelor’'s degice with .
in statistics or mathe.natics 1s th:
minimum t:dux.iﬂlunatrfi i

b

For other bzglnmng statistical jobs
however, a bachelor's degree with a
major in an applied fild such as ec.,
nomics or natural science and a mi
nor in statistics is prc;fgmbla: A
graduate degree in mathematic. o
statistics is essential for college wad

. university teaching. Most matheinat

ical statisticians haye at least a
bachelor’s degree' in mathematics
and an advanced degree in statistics

About 145 cclle es and universi
ties offered statistics as a concentra
tion for a bachelor’s degree in 1976
Many Bchuﬂls SIS{) ﬂfEr enther a d:

number c-f courses in Sldllsllis tg

12
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i -
qualify graduates for beginning posi-
tions. Required subjects for statistics
majors include mathematics through
differential and integral calculus, sta-

“tistical methods, and probability the-

ory. Courses in computer uses and
techniques, if not required, are high-
ly recommended. For quality control

~ positions, training in engineering or a

physical or biological science and in
the application of statistical methods
tO manufacturing processes is desir-
able. For many market research,
business analysis, and,_fur&;astmg
jobs, courses in economics and busi-
ness administration are helpful.

Ovar 100 colleges and universities
offered graduate dﬁgreas in statistics
in 1976, and many other schools
offered one or two graduate level
slalistics courses. Acceptance into
graduate programs does not require
an undergraduate degree in stalistics
although a good mathematics back -
ground islessential

Beginning statisticians who have
only the bachelor’'s degree often/
spend much of their time performing
rouline work under the supervision
of statistician.
Thivugh experience, they may ad-
vance tu positions of greater techni-

an  experienced

cal and supervisory responsibility
Howeve, .
tion are best for those with advanced
deglees

Eupleymont Outluohk

+ G luymcentuppuitunties fu. e

s whd combine training in siatis
tics ~ith knowledge of a field of ap-
plication are expected to be
favorable through the mid-1980°s.
Besides the faster than average
gruwth cxpected in this field, addi
tional siatisticians will be needed to
replace those who die, retire, or
tansfer o other occupations.

Privaie indusiry will require in
.1casing numbers of statisticians for
quality control in manufgcturing
Statisticians with a knowledge of en-
gincering and the physical sciences
will find jubs working with scientists
and :;ltgers in research and devel.
opmien® Business firms will rely
more heavily than in the past on stat-
isticians to forecast sales, analyze
business conditivns, modernize ac-

1

opportunities for promo=.

counting procedures, and help solve

management problems.

Many fields such as law and history |
are discovering the usefulness of sta-

tistics. As the use of statistics ex-
pands into new areas, more statisti-
cians will be needed to apply their
special knowledge.,

Federal, State, and local govern-
ment agencies will need statisticians
for existing and new programs in
fields such as social security, health,
and education. Colleges and univer-
sities will emplay others to teach a
growing number of stidents, as the
broader use of statistical methods
makes such courses increasingly im-
portant to persons majoring in fields
other than mathematics and statis-
LIcs.

Earnings and Working

Conditions
In the Federal Government ‘in
1977, statisticians who had the

“bachelor’s degree and no experience
could start at either $9,303 or
$11,523 a year, depending on their
college grades. Beginning statisti-
cians with the master’s degree could
start at $14,097 or $17,056. Those
with the Ph. D could begin at
$17,056 or $20,442. The average an-
nual salary for statisticians in the
Federal Government was $24 000 in
1977.

Salaries in private industey weic
«omparable 10 those in the Federal
Government, according to the limit
ed data available.

Statisticians employed by colleges
and universilies generally receive
salaries comparablé to those paid
other faculty members. (See state:
ment on college and university teach-
ers.) In addition totheir regular sala-
iif:s Slsliéliﬁiﬂﬁé il‘i educatignal
come frgm QuledE r:march pm_]ELls,
consulting, and writing

Sources of Additional
Information

Fo. mfucmation about career up-
portunities in statistics, contact;
American Statistical Association, 806 |5th St.

NW., wghmgmn D.C. 20005,
Facts on Federal Gﬂvemment jobs

are available from:

w

¢
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Interagency Board of U.5. Civil Service Exam-
iners for Washington, D.C., 1900 E 5t
NW., Washington, D.C. 20414.

For information‘on a career as a
mathematical statistician, contact:

Ingtitute of Mathematical Statistics, 1367 Lau-
rel §t., San Carlos, Calif. 94070

SYSTEMS ANALYSTS

(D.O.T. 003,187, 012.168, 020081
and 020.088)

Nature of the Work

Many Emential buslﬂﬁ%h functions
and scientific research projects de-
pend on systems analysts to plan effi-
cient methods of processing data and
handling the results. Analysts begin
an assignment by discussing the data
processing problem with managers or
specialists to determine the exact na-
ture of the problem and to break it
ﬂdwn into its component paris. If a
new invenmry system is desired, for
example, systems analysts must de
termine what new data need o be
collected, the &quipment needed for
computation, and the steps 1o be fol-
lowed in pmtess‘: 1@ the information.

R

Analysts use various techniques,
such as cost accounting, sampling,
and mathematical model building to
analyze a problem amd devise anrw
system. Once a system has be 1 -
veloped, they prepare charts and ¢.a-
grams that describe its operation in
terms that managers or customers
can understand. They also may pre-
pare a cost-benefit analysis to help
the client decide whether the pro-
posed systemn is satisfactory.

If the system is accepted, systems
nalysts translate the logical require-
,Ejents of the §ystem into the capabili-
‘ties of the computer machinery or
“*hardware.” They also prepare
specifications for programmers to
follow and work with them to “de-
bug.’’ or eliminate errors from the
system. (The job of the computer
programmer is described elsewhere
in the Handbook.}

The problems sytems analysts
must solve range from monitoring
nuclear fission in a powerplant to
forecasting sales for an . appliance
manufacturing firm. Because the
waork is so varied and complex, ana-
lysts specialize in either business or
scientific apd engineering applica-
tluns .

Soitc anualysts Improve systems al-
ready ip use by developing better

procedures or adapting the system to,

handle additional types of data. Oth-
ers do research, called advanced sys-

temns design, to devise new methods’

of systems analysis. .
Places of Employment

About 160,000 persons worked as
systemns analysts in 1976. Employ-
mient of these workers is concentrat-
ed in two geographic Tegions—more
than one-third of the total are em-

.ployed in the Midwest and about
one-fourth work in the northeastern

portion of the United States. Most
systerms analysts worked in urban
areas for manufacturing firms, banks,
insurance companies, and data pro-
cessing service organizations. In ad-
dition, larde numbers worked for
wholesale and retail businesses and
government agencies.

Training, Othar Qualifications,
and Advancement

There is no, universally acceptable
way of preparing for a job as a sys-'

tems analyst because employers’
preferences depend on the work
being done. Howevér, college gradu-
ates generally are sought for these
jobs, and for some of the more com-
plex jobs, persons with graduate dg-
grees are preferred. Employers usu-
ally want Qalysts with a background
in accounting, business management,
or economics for work in a business
environment while a background in
the physical sciences, mathematics,
or engineering is preferred for work
in scientifically oriented organiza-
tions <A growing number of employ-
ers seek applicants with a degree in
computer science, information’ sci-
€nce; or data processing. Regardless
of cbllege major, most employers
look for people who are familiar with
programming languages. Courses in
compiuler concepts, systems analysis,
and data retrieval techniques offer
good preparation for a job in this
field. | .

Pridr work experience is impor-
tant. Nearly half of all persons enter-
ing this occupation have transferred
from other occupations, especially
from computer programmer. In
many industries, all systems analysts
begin as ‘programmers and are pro-
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moted to analyst positions after gain=
ing experience.

Systems analysts rmust be able m
think logically and should like work -
ing with ideas. The ability to concen-
trate and pay -close attention to de-
tails also is important. Although most
systems analysts work independently,
they sometimes work in teams on
large projects. They must be able to
communicate effectively with te®hhi-
cal personnel such as pr rogrammers
as well as with clients who have no
computer background.

In order to advance, systems ana-
lysts must continue their technical
education. Technological advances
come s0 rapidly in the computer field
- that continuous study is necessary.to
keep one’s skills up to date Training
usually takes the form of I and 2
week courses offered by cmiployers
‘and software vendors.

An indication of eapciieiice and
professional competence is the <'e
tificate in Data Processing (COP)
This designation is conferred by the
Institute for Centification of Com put
er Professionals upon candidaies
who have completed 5 ycars caperl
ence and passed a five part caamina
tion

In lsige daia prosmmanheg dejpuis
mels, pei.uns vho begm v Juino,
systems analysta may be promuted to
seniur or lead systenus wunalysis afic:
several years of experience Syslems
analysts who show leadeiship ability
also can advance W jobss as maiagers
of systeras analysis i dava joiucesslug
departments

Etvspdopoice it 1020 smb

Loopluysnent ol 3y, teisas wina
sapected to grow fastes than
erage for all occupation. thivaghn U .
mid-1980’s as compules usage ex
pands, particularly in a.couning
firms and organization: engdged 1n
research and developmaar In aadi
tion to opporttunities that will yesult
from growth, some openings will'u.

Aruitoxt provided by Eic:

., mat

.
cur as systems analysts advance to
managerial positions or enter other
occupations. Becayse many of these
workers are relatively young, few po-
sitions will result from retirement or
death. -

The demand for systems analysts is
expected o rise as computer capa-
bilities are increased and computers
are usud to sulvr: pmbl ms m a larg
Cﬂuntlﬂg syshsrm lel:cﬂmmumga-
tions networks, and complex mat
-al systermns used in
rss;ar\:h are examp
proaches in problem-so
the next decade, we can cxp:‘:gl §}'S~
lems analysts o be harnessing the
computer’s resources to solve prob-
lems we have not yet recognized. Ad
vances in technology that have dras
tically reduced the size and cost of
compuler hardware will have differ-
g effects vn employment of systems
analysts Employment in data pro
cessing flims may not giow as rapidly
as in recent yeals as more small busi-
nesses install their own computer
tather than fely ui a data processing
service This will be offser, however,
by a rlsing Jdemand for analysts to
deslgn sysicins especially for the

amall « smputes and geared specifi
cally o1 the proviems of smaldl firms

The vutdook for graduates of com-
gater celated vunniculums should be
College graduates who

uiaises lu compuleid pro-

excellent

have had .
Elasiailig syslema analysis ang oth
ci dala pr.ceasing aréad should alse
fid Fersons
with. it a oo,
gisduales unfamillar with data pro

weastnig inay face cumpetition (fom

vppOridnitlics
Hege degree and college

nlay

the large numbe: of expericaced

wutheis sefhing Jobas as systems ana

[ysts
) Lo tnggs ~sd WO i g
Cuoi.dli ns
Y [T L-c:éluuuxa )

3 =

aly (51, v Industay aver a1

$250 a week in 1976, according to
surveys conducted in urban areas by
the Bureau of Labor Statistics and
pfivate firms Engaged in research on
computer a;ic:l}pauuns Experienced
workers earred from $340 to $380,
and lead systems analysts eared
from $385 to $400 weekly. Overall,
systems analysts earn well over twice
as much as the averjge for all nonsu-
pervisory workers in private industry}
except farming.

In the Federal Government,
entrance salary. for recent college
graduates was about $180 a week

the

i
1977. Balaries for systems analysts ;2 ,{

all levels of responsibility generally <
are comparable to those in private
industry.

‘Systems analysts working in the
MNorth and West earned somewhat
more than those in the South and
generally their earnings were greater
in data processing service firms ot in~
heavy manufacturing than in insur-
ance companies of educational insti-

tutions,

Systems analysts usually work
about 40 hours a week —the same as
other professional and office work:
ers.  Unlike many computer apera.
tors, systems analysts afe not as
signed to evening or aight shifis
Occasionally, however, evening or
weekend work 'may be necessary to
complete emergency projects

Sources of A‘ddl!lénal
Infurmation

]
ouahies wafwnmallon ab, oo o

.pation ..f system$ analyst .5 4 al
able from.

Ametcan Fodoaihen of bafoigatton L, saa
ing Societiea, 210 Jummit Ave  Mont
vile, N J 07645

semeclation fus Systems Managetae 24387
Bagley Rd  Cleveland, Ohio 44134

inforinativa about the Certific ale
1 Data Processing is avallable from.

The Insthuie [ Gl ot of Latnpules
Profesaicaalh 35 E Wacker Dr | Suile
2828, Chicago. Il 60601

©oVidhemEds FrafllG OFfs, o .e. 0 £%k 25



What fo Look For in this Reprint
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ite sections describe basic elements, such as work on
the job, education and training needed. a
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supply information 1s lacking for most occupations.

There are exceptions, however, especially among pro-
: r cupations. Nearly everyone who earns a medical
degree, f@r example, becomes a practicing physician. When

T
T
i
el
A
o)
ﬁ

tne numbes of people pursuing relevant types of educalion and

rr
traiming anrj then entering the field can be compared with the

demand. the oullook section indicates the supply/demand rela-

Excellenl-———-—.-===-Z_Demand much greater than
supply

Ve, guid Demand greater than supply

aoud o favorable—— .. .~Rough balance between
demand and supply

May Tave cutnpelition - Likelihood of more supply
than demand
P wulnee LHob - Supply greater than dernand

Gepsltion s wi Tew ]uL' upe! sllhga should not =1op your pursu-
r apliludes and interesis Even
J vccupations provide some |obs' So d

those in hicH employment 1S grow g very slowly or declining.
Growlh 1 i occupalion is not the only source of job
wpurdngs bzvause (Ne number of openings trom turnover can be
substaniial in lﬁ[gE veeupations Infact replacement neads are

4 g cales! thal imale

‘E

[

o

-~

[
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=)

sinall i uve wrowded

Prvatt, Josle plObpewsla 10 yuul atea iiay diflese Trwtn lwaag m

Dinlian s a ~hole Your Slale gnipluyTieril seiviee Can fur

o e al it nation

Thie LAHRPITGEE v o Lot alial wWhibhcia wewio edllithy 1n

VI L b pa, the MOLUIs o hatd wuselive s b answel Le
«.ae gl Miormauon 1 avalldble foi only one type of edrn-
mgo  wages and sdalarigs  and not even this tur all occupy
otia Although @ out of 10 workers receive this form of income
niare satn eflia moniey Ly wolking avertinie  ight shifts, of ir
vedulo sohedules Inosuine uecupalitns  wuikels dlso receve
st et asinlasiuos based on sales o ssivice Duine lactury
wuthe s aie pdid a pECE 1a@  aii 2alia payrmient for each item
e o 1oahke
ITier te. ansd gy Do pe BRI ol all w koo e el wiiipehey
G tihades pewpes i many gocpalions  phydicians, bar-
be.s  willeln . and farmers for example Earnings fog
sei npluyed sUTke.s even 1o 1h@ same ou.upation differ
widsly because much depends on whether Lne 15 |ust starting
oul Of Nas an eslablished business -
Musl waye and salaty workers lstesne Hings betislils
s pald vacalions holiddys and sick lease
NoHers alsu ecel e ncome N guods and seiviees {pay
o kind) Sales workes in depanment stores. for exampl le,
utten receve discounts on merchandise i
Lespile difficulties 1 Jdetermining éxaclly whalpeupls earn
ok jub he Earnings section does compare occupational
s ings by ndicating whether a certain job pays more or less
han the average for all nonsupervisors in piivate industry, ex-
cluding Tanrming
Each occupalion Nas many pay levels Beginners almost
“iv.ays earn l@ss than woikers who have been on the job for
some time  Earnings also vary by geographic location b t cities
that offer the highest earnings often are those where living costs

are most expensive



A

The career information contained in the reprint you are
reading was taken from the 1978-79 edition of the Occupational
Outlook Handbook. But the Handbook is not the only source

vt useful career information published by the Bureau of Labor
Statistics. The Handbook's companion, the Occupational
Outlook Quarterly. is published four times during the school
year to heep subscribers up to date on new occupational studies
completed between editions of the Handbook. The Quarterly
alsu gives practical information on training and educational
vpportunities. salary trends, and new and emerging jobs—just ,
whal people neel to know to plan careers. . :

It you were aglbscriber to recent issues of the Occupational
Oullouk @ua‘?"f%rly, you could have learned :

* how to write an effective employment resume

* whal the long-term employment prospects are for coliege
graduates
ways 10 earn Lollege credit without going to college
what's happening in the field of carger educatio
. gl::puf?‘a[ger possibilities in such fields as journdligm,
mid-wifery. and shorthand reporting.

v Quarterly Is written in nontechnical language and is
-ubnished in tolor Find out why it has won so many awards
tor excelience ’
Subscribe today

w

e iy subSChiplion to UCCUPATIONAL OUTLOOK O Aemjttahce
GUAKRTERLY enclosed
i . {Make check
AR Le 24 O payable to
L1 EAR substiiption 54.00 Superintendent
ol Documents)

O Charge to my
Deposit No.
4Rk R

© MAIL ORDER
, FORM TO:
e ceee - ) Superinténdent of
SIHEET ADDRESS §a;mm; ¢
T : vaerﬂmgni
Printing Office
——— — — Washington. D C.
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